Previous research from our laboratory has implicated the basolateral amygdala (BLA) complex in the acquisition and consolidation of cue-cocaine associations, as well as extinction learning, which may regulate the long-lasting control of conditioned stimuli (CS) over drug-seeking behavior. Given the well established role of NMDA glutamate receptor activation in other forms of amygdalar-based learning, we predicted that BLA-mediated drug-cue associative learning would be NMDA receptor dependent. To test this hypothesis, male Sprague-Dawley rats self-administered i.v. cocaine (0.6 mg/kg/infusion) in the absence of explicit CS pairings (2-h sessions, 5 days), followed by a single 1-h classical conditioning (CC) session, during which they received passive infusions of cocaine discretely paired with a light + tone stimulus complex. Following additional cocaine self-administration sessions in the absence of the CS (2-h sessions, 5 days) and extinction training sessions (no cocaine or CS presentation, 2-h sessions, 7 days), the ability of the CS to reinstate cocaine-seeking on three test days was assessed. Rats received bilateral intra-BLA infusions (0.5 ll/hemisphere) of vehicle or the selective NMDA receptor antagonist, 2-amino-5-phosphonovalerate (AP-5), immediately prior to the CC session (acquisition), immediately following the CC session (consolidation), or immediately following reinstatement testing (consolidation of conditioned-cued extinction learning). AP-5 administered before or after CC attenuated subsequent CS-induced reinstatement, whereas AP-5 administered immediately following the first two reinstatement tests impaired the extinction of cocaine-seeking behavior. These results suggest that NMDA receptor-mediated mechanisms within the BLA play a crucial role in the consolidation of drug-CS associations into long-term memories that, in turn, drive cocaine-seeking during relapse.
Introduction
One of the most significant problems for the long-term treatment of drug dependence is the high propensity of users to relapse to drug-seeking and drug-taking behaviors following prolonged periods of abstinence from drug use (Dackis & O'Brien, 2001; Wagner & Anthony, 2002) . Of particular note, abstinent cocaine users often report intense drug craving when exposed to stimuli that have been previously associated with the drug of abuse (Childress et al., 1993; Ehrman, Robbins, Childress, & O'Brien, 1992; Volkow et al., 2006) . Through the process of associative learning, previously neutral stimuli acquire incentivemotivational value when repeatedly paired with drug use, and encounters with these conditioned stimuli (CS) may serve as environmental triggers of relapse to cocaine use (Wallace, 1989) . Similarly, exposing animals to CS following withdrawal from chronic cocaine self-administration will robustly reinstate drug-seeking as measured by
